The calpain-calpastatin system in mammalian cells: properties and possible functions.
All mammalian cells contain a calcium-dependent proteolytic system, composed by a proteinase, calpain, and an inhibitor, calpastatin. In some cell types an activator protein has also been identified. Moreover, two calpain isoforms, distinguishable on the basis of a different calcium requirement, can be present in a single cell. Both calpain forms are heterodimers composed of a heavy subunit (80 kDa) that contains the catalytic site and a smaller (regulatory?) subunit (30 kDa). Calpain I expresses full activity at 10-50 microM Ca2+, whereas calpain II requires calcium concentrations in the millimolar range. The removal by autoproteolysis of a fragment from the N-terminus of both calpain subunits generates a proteinase form that can express catalytic activity at concentrations of Ca2+ close to the physiological range. This process is significantly accelerated in the presence of cell membranes or phospholipid vesicles. Calpastatin, the specific inhibitor of calpain, prevents activation and the expression of catalytic activity of calpain. It is in itself a substrate of the proteinase and undergoes a degradation process which correlates with the general mechanism of regulation of the intracellular proteolytic system. The natural calpain activator specifically acts on calpain II isoform, by reducing the Ca2+ required for the autoproteolytic activation process. Based on the general properties of the calpain-calpastatin system and on the substrate specificity, its role in the expression of specific cell functions can be postulated.